Coal and biomass consist carbon-based materials can be used as a source of chemicals. There are four widespread processes allow for making chemicals from coals and biomass: Gasification, liquefaction, direct conversion, and coproduction of chemicals and fuels along with electricity. The carbon-based materials are gasified to produce synthesis gas (syngas) with a gasifier which is then converted to parafinic liquid fuels and chemicals by Fischer-Trops synthesis. The humus substances can be recovered from brown coal by alkali extraction. Ammonium sulfate from coal tar by pyrolysis can be converted to ammonia. Nitrogenous biomass materials such as animal and municipal wastes are nitrogen-rich materials. All natural systems include ammonia concentrations below 2 ppm.
I. INTRODUCTION
Coal and biomass consist carbon-based materials can be used as a source of chemicals. The production of chemicals is potentially much more attractive due to their high value. A comprehensive review of opportunities has recently been published (Radlein and Piskorz, 1997) .
Biomass typically refers to organic material such as crops, crop wastes, trees, wood waste and animal waste. Some examples of biomass include wood chips, corn, corn stalks, soybeans, switch-grass, straw, animal waste and food-processing by-products.
Coal consists mostly of organic carbon as aliphatic and aromatic forms. Coal is divided into four classes: lignite, sub-bituminous, bituminous, and anthracite. Coal has played a key role as a primary source of organic chemicals as well as a primary energy source. Coal may become more important both as an energy source and as the source of carbon-based materials, especially aromatic chemicals in the 21st century (Schobert and Song. 2002) . Coal may be better for aromatic chemicals production than alternative aliphatic chemicals and especially because naphthalene derivatives that they are important monomers for the coming generation of new polymeric materials. The chemical analyses of typical coal samples are given in Table 1 .
There are four widespread strategies allow for making chemicals from coals and biomass materials: Gasification, liquefaction, direct conversion, and co-production of chemicals and fuels along with electricity.
II. MAIN CONVERSION PROCESSES OF COAL TO CHEMICALS
There are four widespread processes allow for making chemicals from coals (Schobert and Song. 2002) : (1) Gasification of coal for production synthesis gas, (2) Liquefaction of coal to liquids and tars, (3) Direct conversion of coal to chemicals and (4) Coproduction of chemicals and fuels along with electricity.
Coal gasification technology is rapidly advancing and being placed into commercial use. The gasification process is attractive because harmful pollutants, such as sulfur dioxide, are more easily removed. Coal is gasified to produce synthesis gas (syngas) with a gasifier which is then converted to parafinic liquid fuels and chemicals by Fischer-Trops synthesis (FTS) over iron-based catalysts. In 1925, Franz Fischer and Hans Tropsch developed a catalyst that converted CO and H 2 at 1 atm and 525 to 575 K into liquid hydrocarbons. By 1941, Fischer-Tropsch plants produced 740,000 tons of petroleum products per year in Germany. FTS is based on a complex series of reactions that use H 2 to reduce CO to CH 2 groups linked to form long-chain hydrocarbons.
Coal is one of the sources of nitrogenous compounds. The nitrogenous compounds are valuable raw materials for preparing a wide set of pesticides, pharmaceuticals, dyes, heat-resistant fibers, special-purpose rubbers, ion-exchange resins, flotation agents for rare and rare-earth metals, surfactants, and vitamins. Recovery of nitrogenous compounds from brown in high yield was carried out from tars of stepwise semi-coking of brown coals (Platonov et al., 2001) . Table 2 shows the yields of organic bases and nitrogenous compounds from tars of stepwise semi-coking of lignite.
III. AMMONIA FROM COAL AND BIOMASS
Ammonia is one of the most important substances in agriculture, specifically, in fertilizer production. All natural systems include ammonia concentrations below 2 ppm. Ammonia concentrations in municipal wastewaters are typically higher than in natural systems, ranging from 12 to 50 mg/L. Ammonia concentrations in animal wastes are higher, ranging as high as 400 to 500 mg/L (Hammer, 1992; Kadlec and Knight, 1996; Clarke and Baldwin, 2002) .
Ammonia formation in biomass gasification is primarily related to fuel-bound nitrogen (Leppälahti and Koljonen (1995) . The effects of temperatures are considerably complicated. Leppälahti and Koljonen (1995) reported high freeboard temperature decreased the formation of ammonia especially with the introduction of secondary air. However, they also suggested that more ammonia could be formed with increasing temperatures until most of the volatile matters were released. Increase of air-to-fuel ratio seemed to be positive (Leppälahti and Koljonen, 1995) . The ammonia produced can be retained in the compost or volatilized with the air supplied. In the composting process, ammonia is generated as a byproduct of microbial transformation of organic nitrogen (Jeong and Hwang, 2005) . Though equilibrium values of ammonia and tar under the gasification conditions are very low, much high content of ammonia and tar was always reported due to slow thermal decomposition of ammonia in the gasifier (Leppälahti 1993 , Wang et al., 1999 . In many cases, due e.g. to fuel-N rich feedstock, the levels of ammonia and tar are high comparing with the requirements of the subsequent applications. Thus, catalytic reductions of ammonia and tar are usually necessary in order to lower their content efficiently. Among the catalyst, Ni-based catalysts are widely employed because of their high removal efficiencies. A Ni-catalyst was tested by the producer gas from our gasifier to investigate the catalytic performance and the effect of the operating conditions. Synthesis gas (syngas) from biomass or coal gasification can be used as a starting material for a variety of organic and inorganic compounds. It can be used as the source of H 2 for the synthesis of ammonia. Hydrogen can be produced economically from animal wastes and municipal sewage sludge as similar from biomass (Demirbas, 2004) . The pyrolysis-based technology, in particular, because it has co-product (i.e. bio-oil) opportunities, has the most favorable economics. However, the gasification processes also produce hydrogen for less than many other renewable technologies (Encinar et al., 1998) . Producing hydrogen from biomass is mainly carried out via two thermo-chemical processes: (a) gasification followed by reforming of the syngas, and (b) fast pyrolysis followed by reforming of the carbohydrate fraction of the bio-oil (Caglar and Ozmen, 2000; Nath and Das, 2003) .
During coal gasification, fuel-bound nitrogen in coal is principally releases into the coal gas as ammonia. The average chemical analysis of waste gas from the sulfur-rich coal gasification is given in Table 3 . Because of the corrosive nature of ammonia, its removal is a priority in coking by-product plants. The waste of the gas passes on and is forced through a spray of sulfuric acid for recovering of ammonium sulfate. The ammonium sulfate process can take various forms but all basically involve contacting the coking gas with a solution of sulfuric acid. Variations include the use of an absorber, in which the sulfuric acid solution is sprayed into the gas, or the use of a saturator in which the gas is bubbled through a bath of sulfuric acid solution. The sulfuric acid reacts readily with the ammonia in the coking gas to form ammonium sulfate. This is then crystallized out, removed from the solution and dried for sale typically as a fertilizer.
The ammonium salts are decomposed on boiling to liberate ammonia. The salts are those which require boiling with an alkali such as lime to liberate the ammonia. Ammonia in flue gas will react with any natural sulfur trioxide present and moisture to produce ammonium bi-sulfate:
In the presence of excess ammonia this reaction will slowly continue to produce ammonium sulfate:
The formation of ammonia in air-blown gasification of coal has received considerable attention worldwide and an integrated combined cycle which has been developed in recent decades (Amure et al., 2003) . Biological nitrification -de-nitrification is the most common process for nitrogen removal from high ammonia concentration wastewaters. In this process, ammonia is aerobically oxidized to nitrite and then to nitrate (Ciudad et al., 2005) .
IV. HUMIC SUBSTANCES FROM COAL
There has been much interest in the subject of soil humus and humates over the years. Humus is a complex aggregate of brown-to dark-colored substances, which originated during the decomposition of plant and animal residues by microorganisms under aerobic and anaerobic conditions, usually in soils, composts, peat bogs, and water basins (Demirbas, 2002) .
Humic substances are structurally complex large to macromolecules which occur in soils and natural waters as a consequence of the breakdown of plant and animal residues by microbial activity a major portion (~50%) of the earth's carbon is in the form of humic materials (fulvic acids and humic acids). Table 4 shows the elemental compositions of humic substances (Okudan et al., 1998; Oguz, 2002) . Humic substances appear to exist as poly-functional macromolecules in which consist complex aromatic macromolecules with amino acids, amino sugars, peptides, and alphatic compounds that are involved in linkages between the aromatic groups (Steinberg and Münster, 1985) . Humic fertilizers were recovered from brown coal (Syabryai et al., 1965) .
The procedure used to isolate humic acids from young brown coal has previously been described in detail (Hänninen et al., 1986; Demirbas, 2003) . Brown coal was air dried, ground, passed through a 2 mm sieve and sequentially solvent extracted with water (24 h) and chloroform (24 h). A 10 g portion of washed, solvent-extracted peat was extracted 10 times with 100 ml portions of fresh 0.1 M NaOH. The extracts were combined and centrifuged for 2 h at 14,000 rpm. The supernatant was acidified with 6 M HCl to pH 2. Humic acids were isolated by centrifugation at 4500 rpm, 5 min, then re-dissolved in minimal amounts of 0.1 N NaOH, and purified by dialysis against distilled water. Purified humic acids were subsequently freeze dried, weight, placed in mini bags, and stored in the dark.
V. AMMONIA RECOVERY ANIMAL WASTES
In the composting process, ammonia is generated as a byproduct of microbial transformation of organic nitrogen. The ammonia in compost while raising the pH promotes the biological decomposition of organic materials (Jeong and Hwang, 2005) . Animal manure is commonly applied to agricultural crop fields as a source of organic fertilizer to increase crop yields (Campagnolo et al., 2002) . Nitrogen is excreted in the form of urea (in mammals) or uric acid (in birds) in the urine of livestock and poultry and in the form of urea, ammonia, and organic nitrogen in animal feces. The microbial decomposition of animal wastes is the main source of ammonia volatilization from animal feeding operations. Conversion of urea or uric acid to ammonia requires the enzyme, urease, which is excreted in animal feces. This conversion occurs rapidly, often within a few days. The nitrogen is converted to either ammonium under acidic or neutral pH conditions or ammonia at higher pH levels. Ammonia is less soluble in water than ammonium salt; therefore, ammonia is rapidly converted to a gaseous form and emitted from manure.
Agricultural ammonia emission has become one of the major air pollution problems worldwide in recent years. Ammonia from animal wastes and fertilizers was believed to constitute about 90% or more of the anthropogenic NH3 emission (Buijsman et al., 1987) . Table 5 shows the lower and upper limits of animal manure constituents. The animal manure includes fertilizer-valuable elements such as N, P and K, and NH3. The average amounts of N, NH3, P and K are 5461, 3867, 1392 and 1153 ppm, respectively.
Ammonia can be recovered from animal wastes via composting process. Several parameters; such as C/N ratio, temperature, mixing and turning, and aeration rate, are known to affect the ammonia volatilization rate during composting (Morisaki et al., 1989) . Composting of nitrogen-rich wastes can be associated with substantial gaseous nitrogen losses that they can amount up to 43-62% of the initial nitrogen, depending on the amendments added (Eklind and Kirchmann, 2000) . The rate of ammonia volatilization is influenced by a number of factors including the concentrations of manure ammonia and urea, temperature, air velocity, surface area, and moisture. It was reported that approximately 40% of nitrogen was lost in the composting of MSW (Sanchez-Monedero et al., 2001) . Total nitrogen in a nitrogeneous waste can be determined by the micro-Kjeldahl nitrogen method of Nelson and Sommers (1972) .
VI. AMMONIA RECOVERY MUNICIPAL SOLID AND LIQUID WASTES (MSLW)
Municipal solid and liquid wastes (MSWL) production and accumulation are global environmental issues. The wastes from home and industrial include paper waste, food waste, containers, tin cans, aluminum cans, plastic matter, glass, textile, and leather and rubber, as well as sewage (Dorf, 1977) . The contents of domestic solid waste are shown in Table 6 . Typical solid wastes include woody materials, agricultural residues, organic municipal material, pulp and paper wastes, sewage, manure, and food processing byproducts. Municipal solid and liquid wastes (MSWL) include paper, glass, metals, plastics, leather, rubber, textiles, wood, food, yard trimmings, miscellaneous organics, and others. Generation refers to the amount of material that enters the waste stream before recovery, composting, or combustion. Recovery refers to materials removed from the waste stream for the purpose of recycling and/or composting.
Various soils with contents of clay, kaolinite and montmorillonite and activated carbon have been used in the adsorption of heavy metal ions. Adsorption of heavy metals by soils depends on the amount of clay and humus in the soil (Lacin et al., 1999) . The higher heating value of obtaining briquettes is about 12.5 MJ/kg (Slupek et al., 2000) . The processes of composting and briquetting are presented in Figure 1 . There are four widespread strategies allow for making chemicals from coals and biomass materials: Gasification, liquefaction, direct conversion, and co-production of chemicals and fuels along with electricity.
Ammonia is one of the most important basic chemicals in the world and the compound from which nitrogen fertilizer is made worldwide. Ammonium sulfate from coal tar by pyrolysis can be converted to ammonia. Ammonia is one of the most important substances in agriculture, specifically, in fertilizer production. Ammonia concentrations in municipal wastewaters and animal wastes are ranging from 12 to 50 mg/L and from 400 to 500 mg/L, respectively.
Main ammonia recovering technologies are (a) volatilizing with the air of ammonia rich compost, (b) chemical processing of all animal wastes (c) chemical processing of sewage sludge and (d) co-firing of coal and sewage sludge. The average amounts of N, NH3, P and K in the animal manure are 5461, 3867, 1392 and 1153 ppm, respectively.
